Objective -To assess the impact of prenatal screening on the birth prevalence of three categories of structural congenital anomaly: abdominal wall defects (omphalocele and gastroschisis), renal agenesis/dysgenesis, and limb reduction defects.
In those areas with the appropriate facilities, prenatal screening combined with subsequent diagnosis and termination of pregnancy seems to be having an increasing impact on the birth prevalence of specific congenital anomalies, such as neural tube defects'" and Down's syndrome.i ' The steady expansion in the use of biochemical screening markers and a range of prenatal diagnostic techniques, particularly ultrasound, in obstetric practice might have been expected to result in a substantial increase in the proportion of major structural birth defects identified prenatally with a consequent reduction in their birth prevalence.
This study aimed at assessing the impact of prenatal screening on the birth prevalence of selected structural birth defects in a population subjected to continuous epidemiological surveillance. The defects investigated were the anterior abdominal wall defects of omphalocele and gastroschisis, renal agenesis and dysgenesis, and limb reduction defects. All these defects are characterised by unambiguous anatomical abnormalities which are potentially detectable on ultrasound scanning. They had also all been reported as having a relatively high prevalence in the study area."
Materials and methods
The study area was defined as that lying within the boundaries of the Greater Glasgow Health Board. Denominators were obtained from the relevant annual reports of the registrar general for Scotland, appropriately updated by the Greater Glasgow Health Board. They comprised the annual numbers of total births (live and still) born to mothers resident at the time of birth within the study area. The study period spanned the birth years 1980-91 inclusive.
Numerators were obtained from the Glasgow Register of Congenital Anomalies, operated since 1974 by the Greater Glasgow Health Board. The register records all clinically or pathologically diagnosed cases of congenital anomaly in live births, stillbirths, and induced abortions occurring in women resident in the Greater Glasgow Health Board area. The selected defects were identified from the Glasgow register's computerised database by means of the British Paediatric Association diagnostic codes" as follows: ornphalocele (75670); gastroschisis (75671); renal agenesis/dysgenesis (bilateral 75 300, unilateral 75 301); and reduction deformities of upper limbs (7552), lower limbs (7553), and unspecified reduction deformities (7554). A fetus with more than one anomaly was counted once within each class Le-Ha, Stone, Harper Gilmour Selected structural congenital anomalies in Glasgow, 1980-91 
of anomaly. The variables selected for analysis were year of binh; gender; whether live binh, stillbinh, or termination; gestational age; maternal age; time of prenatal diagnosis (if any); time of termination (if any); and whether associated anomalies were present. "Prenatal diagnosis" was defined as any specific investigation undertaken after prenatal screening (usually serum IX fetoprotein assay or ultrasound, or both) with a view to establishing the presence or otherwise of a fetal abnormality.
Ultrasonographic, biochemical, and clinical
Prevalence race of omphalocele in Glasgow.
tests were performed routinely on virtually all antenatal clinic attenders, and it was difficult for registry staff, when abstracting data, to separate the screening from the diagnostic functions of these procedures. For most registered cases, detailed information was consequently unavailable on the precise nature and timing of screening or any subsequent prenatal diagnostic procedure.
Two measures of prevalence were calculated. Birth prevalence was derived by dividing the number of affected binhs (live and still) by the total births for that year. Pregnancy prevalence was derived by dividing the number of affected binhs plus terminations (after prenatal diagnosis) by the total binhs. The gap between _the prevalence at binh and during pregnancy may be regarded as an approximate indication of the epidemiological impact of prenatal screening and termination. It should be noted that because these data take no account of the unknown proportion of affected pregnancies that would have spontaneously aborted had terminations not been performed, the apparent impact of prenatal screening tends to be exaggerated by this approach.
The software package Epi Info was used to analyse the data. Statistical significance was examined with the "' I: test (or, where appropriate, Fisher's exact test) for assessing differences between proportions and linear trend in proportions over time. Values were considered significant where the probability of a type I error was less than 5%. 
Results
During the period 1980-91 a total of 154 845 binhs occurred to Glasgow residents. The total numbers of fetuses (comprising affected live births, stillbinhs, and induced abortions) registered within the selected categories were 83 cases of omphalocele/gastroschisis (5'4/10000 binhs), 92 cases of renal agenesis/dysgenesis (5'9/10000 births), and 134 cases of limb reduction defects (8'7/10000 binhs).
The table compares the proportion of cases in each anomaly category which were prenatally diagnosed and terminated in the first six birth years (1980-85) and last six birth years (1986-91) of the study period to identify any secular trends. While the frequency of prenatal diagnosis rose strikingly between the two periods, the frequency of induced abortion showed almost no increase. (The larger number of abdominal wall defect cases aborted than prenatally diagnosed in the earlier period was Year 87 88 89 90 91 The table also compares the prevalence at birth and during pregnancy for the selected anomaly categories for the whole study period. The greatest difference between birth and pregnancy prevalence was found for omphalocele followed by bilateral renal agenesis. Figures 1-5 show the annual prevalence at birth and during pregnancy of omphalocele, gastroschisis, bilateral renal agenesis/dysgenesis, unilateral renal agenesis/dysgenesis, and limb reduction defects respectively. The pattern is inconsistent but the widest gap is discernible for omphalocele, and the narrowest for limb reduction defects. Although apparently statistically significant downward secular trends were found for the subgroups of lower limb reduction defects (pregnancy prevalence, not shown) and bilateral renal agenesis/dysgenesis (birth prevalence, fig 3) , these were not significant after adjustment for multiple comparisons. 7 
Discussion
The Glasgow Register of Congenital Anomalies is population based, uses multiple sources of ascertainment, has no time limit after birth for notification, and has been systematically validated.?" Since 1980 it has participated in the transnational EUROCAT network, which imposes an additional level of quality control.5 Compared with other EUROCAT centres, Glasgow seems to have had a high prevalence of the selected anomaly categories. This may reflect good ascertainment, increased risk, or both."
Soon after the discovery of maternal serum Q[ fetoprotein assay as an antenatal screening marker for neural tube defects, it became clear that a number of other fetal abnormalities, including abdominal wall defects, would also be identified by this method. 10 Since then, both biochemical testing and other forms of prenatal diagnostic procedures have become more sophisticated. The development of the techniques and skills of obstetric ultrasonography has been one of the most promising advances in this field.
Several studies have shown that careful ultrasonic scanning can detect abnormalities of the fetal urinary tract, including renal anomalies I I 12 and abdominal wall defects." In routine obstetric practice randomised controlled trials of ultrasonographic screening have shown a relatively disappointing effect on pregnancy outcome. 1415 Possible reasons include a low sensitivity of the scan!" and late gestational age at diagnosis." In contrast with total population screening, ultrasonography targeted on high risk groups has been more successful in improving the sensitivity and specificity of scanning. 1819 Overall, ultrasonography has contributed substantially to an improvement in the prenatal detection rates of fetal structural anomalies,2O-25 though its long term impact on the birth prevalence of these defects is less clear. A recent study in Marseille, based on data from another EUROCAT registry, reported a significant increase in the proportion of (mainly isolated) congenital anomalies terminated in Year 85 86
Year 84 84 83 presumably due to some of these defects having been identified in the course of routine screening rather than as a result of specifically "diagnostic" procedures.) pregnancy after a prenatal diagnosis over the period 1984-90. 2 6 In Glasgow both maternal serum Cl fetoprotein screening and obstetric ultrasonography have been carried out since the 1970s. Although detailed information was unavailable from the Glasgow Register of Congenital Anomalies on either the use of screening or the precise nature of any subsequent prenatal diagnosis, their effects are reflected in our data by the numbers and rates of malformed cases subjected to prenatal diagnosis and induced abortion. We have noted an increase over time in the proportions of cases diagnosed prenatally in all the selected anomaly categories, though abdominal wall and renal defects were far more frequently diagnosed prenatally than limb reduction defects, presumably owing to the widely varying sensitivity of scanning for these conditions. In apparent contrast with the Marseille experience, the increase in the frequency of induced abortion in Glasgow did not keep pace with the advances in prenatal diagnosis. Omphalocele was the only category of anomaly in which a significant difference was observed between the prevalence of birth and during pregnancy over the study period and less than half of the pregnancies with abdominal wall defects were terminated in 1986-91 despite almost four fifths having been diagnosed. For renal and limb reduction defects, smaller proportions were diagnosed and terminated.
These findings undermine the commonly held assumption that prenatal diagnosis is generally followed by termination of pregnancy, and may go some way to explaining why the epidemiological impact of these rapidly developing procedures has been weaker than expected. We recognise, however, that although the focus of our study was on the population prevalence of the selected defects, termination of pregnancy should not be regarded as the sole potential outcome of screening. Preparation for immediate surgery after birth, for example, might improve the prospects for survival of infants with life threatening but remedial defects that are diagnosed prenatally. By contrast, women may be more likely to opt for termination if the defect is perceived to be serious and untreatable. In other words, while the prenatal diagnostic rate might be regarded as largely reflecting technical factors, such as the sensitivity of the screening test, the termination rate is dependent on a complex and often unpredictable sequence of human decisions and behaviours.
In conclusion, we have shown that the impact of prenatal screening on the birth prevalence of major structural fetal abnormalities is extremely variable: it is moderately effective for the avoidance of births of infants with omphalocele, gastroschisis, and renal agenesis or dysgenesis, but has had little epidemiological impact on limb reduction defects. A combination of a low sensitivity of ultrasonography for these conditions and the complexity of the issues surrounding pregnancy termination may be the key factors resulting in the non-avoidance at birth of most of these anomalies. Given that Le-Ha, Stone, Harper Gilmour primary prevention remains elusive, improvements in the technical aspects 01" prenatal diagnosis and the more detailed exploration, locally, of the reasons for the varying pattern of decision making about the termination of pregnancy among prospective parents would seem to offer potentially fruitful directions for future development.
